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Abstract: This study presents a “top-down” procedure for generating synthetic time series of hourly
nodal water demands from time series of the total water demands in the area that includes the nodes
considered, based on the application of disaggregation models already presented in the literature in
the field of hydrology. More specifically, a parametric and a nonparametric disaggregation model are
compared to assess their performance in reproducing, on a nodal level, the main statistics of the time
series of historically observed water demands. Moreover, with regard to the nonparametric model, two
variants of the original formulation are proposed with the aim of improving the ability to reproduce the
lag-1 temporal correlations of the water demand time series generated by disaggregation.
The proposed procedures were evaluated with reference to a case study based on a time series of the
water demands of 21 users of the water distribution system of the town of Milford (Ohio). The results
obtained showed that both the parametric and nonparametric models enable water demand time
series to be generated which are statistically similar to the time series observed ; in particular, the
comparison between the two approaches revealed that the nonparametric model can better reproduce
the skewness of the probability distributions of the nodal demands, whilst the parametric model better
reproduces the temporal correlations at lag 1. The modifications introduced to the original formulation
of the nonparametric model serve to improve the reproduction of temporal correlations at lag 1, though
in certain cases they produce distortions in some of the statistics. In general, the results obtained
demonstrate that the proposed procedures represent a valid tool for generating synthetic series of
nodal water demands from a spatially aggregated time series using a top-down approach.
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